US005694228A
*
United States Patent [ (111 Patent Number: 5,694,228
Peairs et al. (451 Date of Patent: Dec. 2, 1997
[54] DOCUMENT IMAGE PROCESSOR WITH 5,365,310 11/1994 Jenkins et al. .. e 3557202
DEFECT DETECTION 5,381,175 1/1995 Sudo et al. .ccovcccrernerrcsnrinneenn. 348246
[75] Inventors: Mark Peairs, Menlo Park; John Primary Examiner—Kim Vu
Cullen; James Allen, both of Mountain  Assistant Examiner—Tia M. Harris
View; David Stork, Stanford, all of Attomey, Agent, or Firm—Philip H. Albert; Townsend and
Calif. Townsend and Crew LLP
[73] Assignees: Ricoh Company,Ltd., Tokyo, Japan; 571 ABSTRACT
Ricoh Corporation, Mealo Park, Calif. . detection of defective pixel locations from digital
. images of scanned documents is provided. A list of tentative
[21] Appl. No.: 288,147 defect locations is kept, and as each document is scanned,
[22] Filed: Aug. 9, 1994 entries are added to the list. As subsequent documents occur
s with the same color pixel in the same location, a count for
[51] Int. CL HO4N 1/409  that tentative defect location is incremented, but if the color
[52] US.ClL .rinennnn.. 358/538; 358/448; 358/453; of the pixel in that location changes, the count is reduced or
382/172 zeroed. If a count for a location is incremented above a
[58] Field of Search 358/448, 518, threshold, the tentative defect is flagged as an actual defect
358/445, 447, 474, 452, 453, 538; 382/172, and a defect detector outputs or flags that pixel location as
168; 348/251, 246, 247 being an actual defect location. If memory size is
constrained, the number of entries in the defect list is capped
[56] References Cited at some maximum size and a tentative defect location is
added to the list only if an entry is available. To avoid the
US. PATENT DOCUMENTS bias of the defect list being filled with pixel locations from
4,298,895 11/1981 Araiet al. ......coeeuree.. .. 358284 only the first portion of documents scanned if the maximum
4,473,845 9/1984 Davy 348/246 number of entries is much less than the number of tentative
4484230 11/1984 Pugsley .. . 358/284  defect locations, cursors changeably identify preferred
:ggg;gg g; iggg %lnbapot 5 g:gi"g% regions of a document and tentative defects are only
,958, sami et al. :
4975972 12/1990 Bose etal. ... 382172 ::c%[;ted for placement on the defect list from the preferred
5,047,863 9/1991 Papeetal. .. . 348/247 gion.
5,201,014 4/1993 Degietal. ...crcveercreonreennn. 382172
5214470 5/1993 Denber 355175 22 Claims, 8 Drawing Sheets
Stan
102
Accep! Document image }/
l 130
Emit
ighty
N
132
In N
Caunt in u
Entry
i 26 128
s 114 L(gaz::] }’1 I {Dchmo'::!) v
L. 7
Range? 134
Y 117 Delets
Is an e Create from
Emply Eniry new Detect List
Available defect
? eniry
|




